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AtneTLdinent: to the Claims : 

This listing of claima replaces all prior versions, and 
listings, of claims in the application: 

1. (Currently Amended) A method of performing finite 

element analysis on a shell including: 

(aK modeling a geometry of the shell using subdivision 
surfaces oK a type formed by recursively subdividing a mesh to 
form a smoothed surface; 

(b) characDerizing an environment for the shell, including 
envirortmental factorv^ affecting the mechanical behavior of a 
modeled shell; 

(c) computing a mechanical response of the modeled shell, 
taking into account a characoerizod environment, using a finite 
element aiialysia to form weight ql f oi* compute a deformed geometry 
of the final surface; and 

(d) outputting a description ofvthe deformed geometry of 
the modeled shell as determined from thes^ computed mechanical 
response . 

2. (Original) The method of claim 1, whereiX. the 
environment factors includes loading conditions, matserial 
properties, and boundary conditions for the modeled snell. 
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3, (Original) The method of claim 2, wherein the loading 
. conditions iritludes an indication of applied forces. 

4. {Origina\) The method of claim 2, wherein the loading 
conditions included an indication of thermal loading. 




5. (Original) TWe method of claim 1, further including 
outputting indicationsXof the characterized environment. 



6. (Original) The meVhod of claim 1, wherein the finite 
element analysis uaes sxibdj^ieion basis functions as shape 
functions . \ 

7- (Original) The method ofV claim i, wherein the finite 
element analysis uses suitably smooth shape functions. 

8 . (Canceled) \ 

9. (Currently Amended) A system for Performing finite 
element analysis on a shell including; \ 

(a) means for modeling the geometry of\the shell using 
subdivision surfaces which are formed by recursively subdividing 
a mesh to form smoothed surfac e doocription ; \ 
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(b) means characterizing an environment for the shell, 
including environmental factors affecting the mechanical 
behavior of the modeled shell; 

(c) means for ^oinputing the mechanical response of the 
modeled shell, taking Vnto account the characterized 
environment, using a fifaite element analysis; and 

(d) means for outputting a description of the geometry of 
the modeled shell as deterfi^ined from the computed mechanical 
response » 

10. (Original) the system >of claim 9, wherein the 
environment factors includes loading conditions, material 
properties, and boundary conditions for the modeled shell* 

11. (Original) The system of clalxa 10, wherein the loading 
conditions includes an indication of applied forces - 

12. (Original) The system of claim ro, wherein the loading 
conditions includes an indication of therra;kl loading, 

13. (Original) The system of claim 9, fulfther including 
means for outputting indications of the charactWized 
environment . 
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14 -\( Original) The system of claim 9, wherein the finite 
element anaXyaia uses subdivision basis functions as shape 
functions. 




15, (Original^ The system of claim 9, wherein the finite 
element analysis uaesy suitably smooth shape functions- 

16- (currently AmenOfd) A system for performing finite 
element analysis using subdivision basis functions, including: 

(a) means for inputting mesh comprising a set of data 
points each having connectivity neighboring data points, the 
mesh defining physical parameters; 

(b) means for specifying an iniitial state for the mesh; 

(c) means for defining a set of lineal differential 
equations comprising a stiffness matrix ajid an external forcing 
vector, at least one such equation having ^ fourth order 
differential operator ; 

(d) means for solving the set of linear Equations as 
applied to the mesh; 

(e) means for outputting the solution to theXset of linear 
equations as defining a modification of the initial ^tate of the 
mesh based on the stiffness matrix and in response toV:he 
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external forcing vector baaed on subdivision surfaces which are 
recursively forrheii from an initial mesh and which produce a 
smoothed surfac e - d^ocription . 



0 



V 



17. (Currently Amended) A cott5)ute*r program, residing on a 
computer-readable mediW, for performing finite element analysis 
on a shell, the eotnputeif program comprising instructions for 
causing a computer to: 

(a) model the geometry of the shell using subdivision 
surfaces by recursively subdividing oubdlvioion ourfaccQ a mesh 
to form a final smoothed surface; 

(b) characterize an environment for the shell, including 
environmental factors affectimg the mechanical behavior of the 
modeled shell; 

(c) coirpute the mechanical response of the modeled shell, 
taking into account the character^ized environment, using a 
finite elemexit analysis; and 

(d) output a description of tVie geometry of the modeled 
shell as determined from the computed mechanical response. 



18, (Original) The computer program of claim 17, wherein 
the environment factors includes loadinb conditions, material 
properties, and boundary conditions for the modeled shell. 
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19. (Origmal) The con^juter program of claim 18, wherein 
the loading conditions includes an indication of applied forces. 

20. (Original! The conputer program of claim 18, wherein 
the loading conditions includes an indication of thermal 
loading - 




21, (Original) The computer program of claim 17, further 
including instructions foA causing the computer to output 
indications of the characterized enviromnent, 

22. (Original) The computer program of claim 17, wherein 
the finite element analysis uses\ subdivision basis functions as 
shape f unctions - 



23. (Ciriginal) The computer program of claim 17, wherein 
the finite element analysis uses suitably smooth shape 
functions , 



24 . (Canceled) 
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2\ (currently Amended) A method aa in claim l, wherein 
said modekng con^Jrises intuit ivoly ouhdividiu u i^auh ourfonn 
repeatedly raining the mesh until a surface with with higher 
than dl- amootlmess is obtained. 




26. {Currently Ar^nded) A method, comprising: 
first, including a ds^ntrol mesh indicative of a surface to 
be modeled; 

intuitively recursively aW)dividing said control mesh to 
form a oubdiviaioa smooth surfackin which each refined mesh is 
based ifccrativcly on the previous coarse mesh and which has 
vGrtioco nodes which are based on the\oBit ionB of the nodes 
VGrticcD of in the 1 -neighborhood in the\>r6 Vious coarse meah; 
and 

continuing oaid itorativoly recursively subdividing 
said mesh until a surface which has specified sn^othness is 
obtained . 
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